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(54) PLANT CONTROL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lower the cost of a 
system by gathering the respective kinds of data relating 
to the operation state of a plant equipment by a data 
gathering means (application data gathering function) 
provided in a controller for plant control and transmitting 
them to a data display recorder. 
SOLUTION: The serial I/FGnterface) 46 of the data 
display recorder 20 and the serial I/F 1 4 of the 
controller 10 for the plant control are connected by a 
serial transmission line 34, The CPU 12 of the controller 
10 for the plant control is provided with the gathering 
function 35 of application data to be executed by a 
software processing. The application data gathering 
function 35 gathers the application data from the 
internal memory 1 5 of the controller 1 0 for the plant 
control based on a data gathering request from the data 
display recorder 20 and preserves them in a free area in 
the internal memory 15. Then, the preserved application 
data are transmitted to the data display recorder 20. 
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^^\:iLfzct ^nm. tt^^yyi^h mm vxi^ a. 

^> hfyt^^zj> h p— ^p^cDc p uct:* V7 h^xTi? 



■T — ^ in^ti^ tfe (i: ^ m-t ^ ii IB A as :b ^ m.m^WL t 
LTCDAtt^i^jT'-^itsim^tfe^. ±uy^>\-mmmz^ 

f IS^^m 5 nilBm CD 3^ ^ > h «iP i> X ^ A . 

nt. ^iH^^f^^ic^^goT^iBAtJb:^}^ :7x — 

xA^^AtB:^¥-^^itxm-r^T^"-^iUimsis&^. jiie 

mt. ±u-mm?^K.tz'f~'^^±.iz'T—^mmum: 

T tr Hii L C <t ^ i: ^ if ^ JS^ 5 ^^«<7) 
i3>hp— c:<D::f^>hfiJllliffln>ha-~-^lcS 

mm-t ^ -T - ^ ^^iBit i:^^i^yc3?'^>htlj^^i> 

X-xAlzfcl>T. ±fB'x— ^^^lB§|^^g3^)^f>CD^~-^ 
i|3iM^^|:imo^. ±lBt^'^> htijaffl=3L/ hP — 
SllSi^ If mil ?r tSI^ L T U ^ ^ X ^ A^ b (t> T-*- ^ 

tit5i^m9] ±iB-x-^il^FlBltS^:6N^(7>T-'-:S^J|X 

i^^^i^^. ±m-mu,n\^fz^-^^±m'f-^^7r^ 

^ ^ X ^ -f-'- ^ ilXH^Ii^ t L XODt^ — ^ '17 X ^ T-^— 

JilB^7>h^W^r!>hP-~^|^<DCPU 
(^V7 h^xTTr^iELfcC«h^t#i^^:-r-g)li^iim8 
rllEM CD ^ > K *W V X A . 

mmt. ±ia^^P^#(::iSoXJLfBT'— ^^x-f 

T^— ^ ^ilxm^^T— ^^IX^ES^s JitBii3^*Lfc5^— 

SPvX^A, 
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ma>i-p— zoyyiy hmmm:=i> \-^—3tz 
m-mi^w Lfz^-^ ^±m-=f-^ mmmmm^mm 

C ^ ^ i: -g. > h mm vx^^ A. 



[0 00 1 ] 

mm(Dmi- ^mm'Am zay^BMit. Tf'y>h^um 

to O O 2] 

fz^<Dm%mm^noi>€:>x^^, rf^> h*ijpffi=3> 
5, CPU 6, mmmmii^n^x&^^'^> hmmtL 

1 1 . c pu 1 2. h-7>r— ;u K7 

m^ti^ I o I 1 3. v-UT/U I / F 1 4. 1^^^ 

1 5. Risy^—)i^ h^^^v h*7— ^ 1 6 trnm-^^ 

K^>^> h'^-^ 2 (^:tt^$;t^'5^®^^U 1 9 A. 19 
B$«^. T^^^^h:?^'— ;L'F7^v-">t7->xtij^^f 

2 5fzM^^;h. a?r:^a2 1 . ffiltlgS 2 2. C 
PU2 3. RXJ^}Kmt-^-j hr?— I/F (-f>^-:7x 

-X; 2 4^iix.. hr^-f— K7c7>^Ie>I^iio 

mmmzeit. m,m^--jhrj-^2stmm^^fz}jim 

Vn — ^ \ 2.1 ^ F^S5;=^^U 2 8, C PU2 

—}\^)^A-V h^— ^ 1 6 <^4fM^tLtc^M^^U 3 1 . 
Hi^OtWM^Trfc-S 3^'^ > h -7 -f -JU F 7 ^ ti^3^ tt 
fz I o I /F 3 2^11^. hicMT'&r-^^Jte 
St-'^tt^^T^fe'S. x-^*7FlB§i^a2 0<h;/Lffl4'-> 
V-r> — 0 2 5 i:x— ^ltXS^S2 B A^«b'T — -J' h X 

[0OO3I mzmmz-oi^xmBM-t^o -miz^ 

(7>fl^<D hU— XT— ^ ^?t^— ;UKL. X — ^(7)^^^ 

— ^ h U--X/\^V-i>i>XT'A3 3 7?}<:/^> h$!j|fl]^=l > 
hO-^ 1 0(7)|:^ai>^U 1 5CDW$g^"x— ^^x-f 2 
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mm<r>mMz. ^_>^r^:i-^ z^xjy^—ji^ Kt>^y hr? 

[O O O 5) hU— X/x'^v^ vX-=rA3 3ti?3^'^ 

> htlJW^:=t> hP — ^ 1 O A^bT'— -^^^x-f 2^^L 
TT^-^^immt-^^-a-. T-'-^a^^IBIt^S2 

2 6fZ^LT^2 5<7)(DfZjFt-^ ^fCJj3?l|T^— ^<7>ti^ 

M 2 O 36<^Sft ^ # T-- ^ ^ S i^cDlBli^M 2 2(3 
[0006] Stz. 1r— hU— vXi^A3 3 

y 3 1 jKT^-x-^^rtf -Sciriccty. :7-f--;uK^^^> h 
■7— >7 1 exinm^H^'f—^^^mr^:-ttx^ 

[o o o 7] 

- ^ iiX m ^ S ^ CO H S5 ^ S ^ ^ i| f IS f t ^ i^:^ ^ A 

\-%\mmz} i^'\-U'-^a>mm^m^miZ7'-^^x.-<:^ 

ofoW.#.;b^fco7i:. /dTfc. -2 6 66 a 5^^|g 



V3 >^l=ilt-^:t-'<U— XT— i>3> (T— ^ 

■r. ±^Lfz'^mcozf3>h^mmi^:^^j^tmm\zm\i 

[0 0 0 8] za)mM\t±m(D^5umm^M}^t'^f:: 
l^\zu^titci^(Dx^^) ^ -r^^^v hisii<o h u-xt-^— 

^(Di^miZiSl^X. ixXi^Ac!: Lrax hy^>Sli]'5 
[o o o 9] 

imm^^m^^-t ^fzibcD^$^} m^cnmmit. z^^y^^ 

L. ^-^mmmmmzo\zmmr^<^'5izLtzzt 
^mmtt^^cDx^^. 
loo ^ 0} m 2 <^mm\t. hiSM^*!»f 

t^fll^f-^^^^Vh^itHlvXT-AlcSba^T. ±iBT=— ^ 

ajFlBI|.^S2 0;!)^^<7:)T-^-~^4R«^35^|z^o^^±tB:7^ 
^> htW^P> ^p^^ 1 OCDP^0;^^U 1 5?bNibr 
T^y>;r-v3>T-'-^^^«L. ±fBT— ^^TFlB^ta^ 
S2 Ofz^ff-r^T^^U-y-VB >T-^ii5?m^lS$± 
IB>^^> h*iflP^=F> hP— ^ 1 Oizmii-fzZtt:i^WL 
tT^^<DXh^o 

[0 0 1 1] ^3(7)^^f^. m2(Dmm<^mf&\zm^ 

X. ±m'r-'^m7FmB'mw:2ot^^o:>'T-^A^m^^ 
^^mLx^co^-^mm-^m«f't^mM - mmmms 5 

It^m2 0-v^^tt"^T-^Mm«tfe3 5 d cb^^-^^ 

-'>3>r-^m,mm^3 ±ia37^^> h*jp^p 

> hP — ^ 1 Om<OOPV 1 2(Dyy ^Oj:.TXMiML 
tzZt^m^t-t^^<DXh^. 

[0012] m4(DmMtt. m2<DmmcomfSt\zni^ 
^^mLx^(Dm:^^mimm^^^iM - p*ffii£^3 9 

aii:, ±mm^P=^m\z'^-:>X±UP^U;^'^'} 1 5 7bNA,T 

^rj.^_->3 >T"--$f ^ilX^-r'g)-r-'^Jl3im{e]0 3 9 b 

t. ±m^m.LfzTy'^)'T---'>B>r-'^^-mu^-t 
^r-^-mi^wmms 9 o t. ±m-mi^nLfzy''- 
^^jiiBT^-5fa:^sBit^g2 o^mm-t^'T-^mm 

LXOTZf'^J^-iyBly^-^i^mmmS 9^/\ 
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[0 0 1 3] ms(DmM{^. y^^hmm^mmrh^ 

T-'- ^ ^^leit^M f c ititi- A tb :^ T^- ^ iteS^^ ^ 
[0 0 14] mecD^Mit^ me(Dmm<Dmmziisi^ 

[0 0 1 5] m-7(DmBm^. m5CD^0J^7D^Sm^Ztel^ 

ai:, ±iB^^i^§fct^oT±^AtB:^-r — 3?x- 

X1 3 A^b.Am:^T^-^ ^il^?*r^^~^im*liIS&4 o 
bi:. ±|Si|xSLt-Am:?3'T^--^! ^-Bt^SSt-^f'— ^ 

T-^-^S^IBSS3^S2 0'--51itt"^T^--$?itjtCi]g&4 o 
t^m^tcZf'y>hmmmi^:^ir2^\ztSl'^X. JiIBit— 

a<h. ±fB^5}tl^#fcttoTJilBT^^-^^x^ 2?b^'iCD 



tLxa:>ir-^*^j:>(^-^nmmm3 7^^ ±mzf^ 

[CO 1 S3 mi O(D^0jfi. m8CDj%8^<D|tftlC^DL^ 
X. JiIBt'— -$ta^IBii^M:2 0;6^t><D-x— azJJX^^^ 

at. ±umi^mmz'^^x±m'f—^^ii-( 2t^^(D 
fcx""^^-s#«#t-^T"^'-^-"e#^^^¥iHnS4 1 c^, 

X T-^— ^ ijXM^K^ LXC7)T— ^ ^ X ^^—^ lixm 

izmT^'=f-^^m7r:, tmi'^'T-^mmmms.2 

0 t^m^tzZf'y> [-mm->^i^Alz:^l-^X. ±tB-x— 

m-j^iy ^mmm^> h n— ^ ^ o t^— ^>+^ i s 

A. 1 SBt ^tM^Lxi-^^y^—ji. K^-^^- ^"7 — ^ 1 

hiijt^ffli3> hP"^ 1 oizmii-fz:it^nmt 

8a<!r. ±m^^i^mzm.^x±.my^—ju[^:^^-jhr? 

Ltz^-^ ^±m'f-9mmEmmm. 2 o -^mn 

P — ^ 1 OrtcDC PU 1 2<Dvy h^xT-tr^iiLfcC 

[ o o 2 1 ] m 1 3 cD^g^fa:. m 1 1 (7:>^e8cD«jfS:fzB 

l^r. ±tBT=^--^^7FlBli^M2 OAN*bCDT^-^i]xm^ 

2 at. JilB^^f:^^(cfi6orJi^'7-r— Kt-^y hr? 
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OZ^^^—JU hr?— ^"T— ^ilX^SMA 2 ^/\— K 
[0 0 2 4] 

^^^Fiait^M2 0a)vUT;t'IXF (^^>^^3?x — 
X) 4 6,!:3f^VhtJilP^:^> hP — ^l OCOv'UT/t' 

htiJi|l^i3> ha — 5^ 1 0<OCP U 1 2l:il^ 

— ^ 1 0<Ol?38B:^^U 1 57!)^^t::^U^— v'a ^ 

[o o 2 5] msfllll 1 *CDCP u 1 2rtcDT::^^U^— 

OT3?»J^-va>^-^i|3im#^^3 5f^. T^-iSr^TF 

I 1 4^^Lr^1tLr^<X)^^|t|:^^^M*Fft"-i>^ 
^1 - P*frMife3 5 a _tlfi#3}^f:^Slc^i£o-Ct:^9S[^^^ 



[00 2 6] ^3 \%~^mm<T>m^m. ^ <j^m\'^^wmt^i:L 

^ V'-X^chmm-x-^ y-XT KUX;6^^«n£^tlr 
l^-Sc ll5f*:2|s;^M|(Dfi^ei :&m&i2£-t-'S^;Kc^)ji^,^2 

|C^ba^T. rilxmT^-^-JtT KUX (1) -No. 

(1) J hit.. il51^T^-^cDT KUX?b<g33tJ|$^xm^ 
$;txyc rj|3?^'x--^T KUX (1) J lCT45l^^;h.tr 1 

Ifeir-^TKUA (k) -No. CD J ^m^^ 

sS-Cti^^tit:! ri|5t*T^-^ y — XT KUX (k) fcT 

1 < 1 <mt?&^. 

[0 0 2 7] 1 l::S5UTIll4(7>^5^^!^^t^ 

CPU1 2{DM:il*^^7FL. T 3^ U > 3 ^T-'™ ^ 

X ( 1 ) - (n) I^§M^U 1 5i4:aa>T::^g<7--V' 

3 >-r^^xUTlcfe^ V— XT KUX^S^^Ffi^jfzm:^ 

■r^^cox. T::^U^->'a >T~^i]5?*M#l3 5f^, 
(7:)v— XT Kuxx77^^ti/cT:7U^— v3 >-x— ^ 

[O O 2 S J lll6l3::^IIJtcDJf^Fj 1 ic^Sit ^T :^ U ^- 
v3>T^-^^S^1tt^3 5<hF^SM^U 1 St\B\m^^ 

1 Slzf^Tr^^U^-va >-x™^xiJT 1 
5 a ^/S:>y37TxUT 1 5 b;b^lg^t^;tx^. ?^ 

'B. t"— ^/'v^>:7txUt 1 5 bf^T:7«j^— ->3>'r 

— '$?XUT 1 6 a <t LTffio-CL'^T^irl^^x fJT^^^i^fy 

V-XSCD4X«T-l5Jtfemj5)<3Xfc.&i:^. TT^U^- 
^^3 >T-'-^i|X«mSfe3 Sl^P^asy^U 1 5<7)T^^U^ 

— va ^T-'— ^XUT 15a^^^1lE|g?^)^ri^ 4. 
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9J Tl^^^—^^l^mL. "T—^/^yZfT^'JT 5 

h\Z ri. 4. 7, 2. 5. 8, 3. 6, 9j ^I^^IW 

[0 0 2 9] m:im^ --me^^mi.x:$^mmo:>mm^ 

l^34<!:, h$iMma > hP — ^ 1 0<7>^^UTJl' 

C PU 1 2<7>V37 h^:LT4?aacJ;or||3^$*L^^^ 
r^'^V htMffl3> hP— ^ 1 OODCPU 1 2 

T T 3^ V 3 >T^^- ^ UX^^gb 3 5 ^ ^ 

=y-> vmnmzx > hp— ^ i ocdcpu i 2.nmzTz^ 
> ho—^ 1 ooi^gpy ^ u 1 5(7:)t::^u i^a >t-' 

[0 0 3 1] limcDff5^<2. mT. CCD^e^<D^ltC7>f^ 
S 2 ^gllcSo^O^T|5i0^-r ^ c H 7 l^:^^SS<D?^,#. 2 
1^-6 "v^^i^ hMt^>'XT'A£D^giiic^?r:t":/p ^y-^^llixfe 

?J2T:I^. htij|SM=i> hP— ^ 1 Ofc/N— K't? 

^5l^T. T:::^U^-->'a>T— ^a^^S3 9f5t. -x— 



- ««rlil^3 9 a i:. J^IS^^Rp^Sfcfit oTP^g^;^ ^ U 

#Lyc-x— ^^i>UrJU I 1 4 ^:ft-LTT^— 
C0033] ;;)^fz|I|6-^9:SLU:^4<J:ll}5S#BSLr 

:*^IISE<7>^f^^2(Dt#^ai:^'£>ij!I#^c'^L^■riaB^^^. -x 

<i:. v'Jt;u^]^s&3 4^. ^^'^v hf|J^^PJlIa>hP— 
^ 1 otDS^gT/i- 1 /f 1 4i:St«>Lr. Zf'y^^YWm 
ffi=3> hP-^ 1 0(?:)t::?'u^— v^a >x--^Jfe*^g 

3 9lC^LT^4[CiF-r J::5 5^d:M3i<ff^xC|-rx-^i|3im 

::^^>h*)^^=a>hP— ^1 o<7>cpu 1 zomn^^ 

%mm\'^<n'^fmz. 'f—^mmm:^^2. oA^i^<?>x- 

5f:i7r:t-J:a^^[E]^ff^5tf3r vUT;ue^^3 4 SiiC 
8 2 0 ;b<-ec;>T 3^' g V a >x-^ ^KiS^S 2 2 fz 
[0 0 3 41 z.(D^'=>\zim:1ko:>wm2.\z^^\t. 'y'y 

>h$imRffl=t> VU—^ 1 OlcTTT^U^— V3 ^ 

'\l7.X'^fSt^ofzZf=y> htlJl^ffll3> hP — ^ 1 OOP^ 

A<X#-^. htljW^=i> hP — ^ 1 OCDC 

PU 1 2^ffll\Tfzr3^U^-va>x— 'St^ilRmt-'S 

<DX. CPU 1 2CDftl^^|^«Si±oC^A^^7?^^. 

m^^rnhzm-rsi^xmrn-th. m oi*:$:iij^cDjfi$^3 
m^ olz^ot^r. mi iz7Fr«)i£^^fw^iSt-^ 
j&£(7:)i^FJ3xi*, :;^^> hfyi^^=3> hp-^ 1 ocDc 

P U 1 2<Df:^g[llZ vr? h'1?:iiTX^5^^tlf- I Ox — ^ 
ceo I Ox-^Ji3?^«i«g3 6f*. x-^^TFlB^^ 

s 2 0 f^ha^'T-^^m'mmzm'^^y=7 > h^jp^zi 
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[0 0 3 61 H1 1 1 itm 1 oi^^cD I ot^— rSfiiKife^i^a 

[0 0 3 7] oi:^i 1 ^ism^ tms'S:^m 

u T :*;iiss ff^ ® 3 Mm tt^mmz-ayi^x m.mr 
ir— ^^^iBit^aa o^i. ^«:<?5vut;h /f 

D — ^ 1 0<OvUT;H 1 4 ^^^>LX. Zf^l^h 

Lxm^\z7jk-t^oumm^.mzxr-^Amw^^n 

^) ^ I o 1 / F 1 3;6^^jJxSL. r^q^y^g 1 5 4^cr) 
^ ^5^*— ^ / ^' T <!: L r z I cim^ A fcb :^ -x— 

^m^-^tixi^^'f—^m<DA^^'f-^i^mL. - 
xi^'jTM^mms ^^^mcx'f-^mm^m^wz o 

[0 0 3 8] :z<o^o\z:^mm<Dmm.3iz^ti\t. 

> hfijfipj^n > hP— ^ 1 oayop U 1 2\HU\z I O-x 

**fT^. CtLl^IcfcU tT<7:)=lX 

CD I O ! /F 1 3(DAHi:^3T^--$E ^S|Km"r-i>C:<t;6<-e^ 

[o o 3 9] ii]^cDff^si4, j^T. z(Dmmco^M<Dm 

f CIS ^ 3?'^ > h *ltP V X ^ A <7>li * P <7 ® 

mi aicfct^r. ini oiZTn-tmf^mmtz^ftf 
mM(DmB4xit. zfyi^ hmmmz\ >b-n~~^ 1 o\z 



— ^ilSS^S) 4 0;6^1^fte?ttTt^-i>c C(D r Oir— ^ 

^^5$tfcSo^:7^> htytiflffi:^^ hp— ^ 1 ocD I o 
i/F (Adbi±i-i'>^--37x->x) 1 3 his 

Lr«<¥L. c:(7)«#LfcAm*T-^^T^-^;t*^ie 
fi^m 2 o fciMii-r ^ o ^ . 

[ O O 4 O ] 3 J^IH 1 2 1 Ot^'-'$! ^iSmSM 4 

^mLxtcowj^mm^mm^ ^^m • mwih}^4 o a 

±Bd^^mm\zm':>X ! O I 1 S^^bAaiAT" 

-^?Sii5iS'r-s^-T-^ite*[H]^4o b^:. ±,mumLtz 
Lx^-^mTFmmmz o^mm-r^'f-^mmmm 

4 0 d ir^il^Tl^^. 

[004 1] 2cE:iiii 3:BLism4tms^mm 
Lx:^mmmm 4 <?>t*«fe <^ -t^mwiz -oi^xm^Mf 

4 6^. vUT^^fSSSS 4^, 3^^:^ hilJfiFffll3> h 

D— ^ 1 0(7)->UT;t' I /F 1 4 (h^jrtT. ::^^>h 

mmmzji^ hP-™.^ 1 i ot^— ^ii5t»^S4 oic^ 

hflJiPffiP > hP— ^ 1 0(DCP U 1 2(7:);1l 
■x-^ilStM^sSiz^fSf'&Aail^T^— I O ! 1 
§0 -^Lri OT--^ite*^S4 0!^^^iS^^tl.XL^ 

^y'-^Wioy^-^^^mL. -m^nt^fzxmii'f- 

^ ^m^\zfr^T^orj:^mi^^\zxi^VT)\^i^i^m3 4 

mmm:2 ot<^(Dxmtif-^ ^tmmmzzizmm 
[0 0 4 2] z<D^5\z:$immcow^m4\z^i^M^ -j=y 

> hti]Pffip> hP— ^ 1 Ofz ! O-r— ^i^xm^S4 O 

^m.mz<T>x. '^^m^of^^mur-^^mmmt^ii 

■^iz^'yly hVmWiZil^ hD — 5 1 OCO i O I / F 1 3 

{7)Am:^¥-^^ite*-r'g)Z:i:A<T#^. ^f-. ::;^5> 
hfijffliffl3> hn— ^ 1 ocDc p u 1 2 ^ffit^T'lcT'— 
^'kWLmrt^<r}X. GPU 1 2<Z):g^gT^^s^«$-t^sc<^: 

[0 0 4 3] usscoff^iSB. iiJiT. ^d^mm-mMmi^ 
m^-^m\zm-^\.^xwmt^. 4\f^mMmm^ 
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[0O44] (Hi 5l±mi 4*(»'x— ^^x^T=--^^ 

3 7 b ±lB*?mL/c5^-"^^l^a5p«^U 1 5<D^^ 
mfC-^^#-t^T-'-^-Bt«#^^«g3 7 c ±tH 

Lx::$^mmmms<Dnmtr ^mmz-:^i^xmBM't 

4 6t. vUT;ugiMS§3 4 -:/^> hMJl^inV h 

3 7 Ic^ L r H 4 ic^f o U^m^^mzXy'-^t\SLm 
S^^tT9. ■x-^0x-i''x-"^i]5^mstg3 7f*. 

>htw^i3> hp— ^ 1 ocDcpu 1 zcDmwpmm 

t$?^iixsL. -munLtz'f-^^m^iZTr^r^oum 
mmizxiy u T/ueiuss 4 ^mcxy"-^ mTfkmm 

[0 0 4 6] ^(D^^iz:^mmow^m5\z^H\t. 

> hfiJ^Slffla>hP — ^ 1 OCDCPU 1 ZP^mz'f—^ 

[0 0 4 7] *sfe(»]i$ffi6. jiAT. zz(nmm<hmmm^ 



mm.m^me^xx^^ ::^^>htijpffi=3>hp-^ i oic 

S4 1(i. T^-™r5?^7FlElt^a2 0;5'^^CDt-^— ^JjxmM 
L. c<75|^SLfc7^*-^^T=-^a^lBtlMM2 oiciH 

[GO 4 8] m 7(d:il]1 6cf3<^i^— 'lyx-fT^^— ^liJJt 

^^M4 1 <7>f^gp«jS^^-*-::fp^:/^^T?fc^, HH i 

^^IHit^S 2.0'h^h(r>^-^ iftm^m * aft L T ^CD 
^3ti?g§^«|#Ft-^^fl ■ «?ffif[5I^4 1 a ±fBM^ 

1 1 ^^LTilRM-r^-x— ^iOl*[E}l§4 1 b<i:. ±igiUf 
mLfcT-^-^$-B#«:^-r^'T-^-B#^#lB]^4 1 c 

[GO 4 9] '^X\zm^ ^t.m^ 7;&Z/Ie14 ^ns 

46<t. v^UTJl'eM^3 4<b. KtW^=l> h- 

P — ^ 1 OCDS/UT^H XF 1 4<i:^:n^LTv 3#'^>h 

4 1 \zn\^xm^\zfh-t' ^of^m:-m^^\zT:'T—'9-m,m 

> htlJttP^=3 > hP — ^ 1 OCDC P U 1 2 CD;tl^-\>t1]^lfl 
^a^Ffeit^S2 OlzMitL. T"'— <>^^iBltSM2 0 

[GO 5 01 z.(n^'!>\z-:^'mm<r>m^.^\z^i(\.\s. 

> hf3JfPM=J> hP— 5 1 OlzT— ^'t?X'f aiiim 

^S4 1 ^i^itfccDT5\ 'wm<^^ommts^-'^um 

^7b<l:^. ^tz. '^^Oy^^f^^%W^mWX\tMmT'?^ 
X-r^^fANofcT^-^Ox^ 2(:;>f-'-^^i|3iM-r^c<l: 

PU 1 2^^L^t-"(Zi^-'5? ^x^- 2<DT— ^^iftm-r-S 

(nx. CPU 1 2CDmi^^fSM*i±^c^7i)<i:?^^. 
[005 1 ] Sffi(7:)f^ii7, laT. zdym^oy-mmm^ 
m'7^m\zm-r5i^x%m^ho m^ B\±:^mmmm7 
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-J hr^-^^'T-^^m^mS St}m\-fihHXl^^. CCD 
:7^'— ;b K^-y h^— ^l|X^Mtfe3 8 1^. ^ 

> htlJllPffii3> hP — ^ 1 0<hV"-^>+M 8 A. 18 
[O O 5 2] (2] 1 9{^m 1 S^(DZ7 K^-^y ^r^ — 

•T'&^M ' mmmms s^t. ±mmmmmz'i^r^x± 

— ^ ^v-UTib I /^F 1 4 Ur T-'—azaTFlEfl^M 
2 0-viM^tt--6T=-^iHHttg3 8 d t^«^Tl^'g)c 

[0053) :^x\zm 1 8 ^ m 9 j^um ^tms 
Lx:^mmmm7 (owmtt■i^mi'^\z^l'^xmBMt■ 
p— ^ 1 o<Di^UT;i/ J XF 1 4 ir^^LT. ::^^>h 
MP^P> h P-^ 1 OCOT'^— ;u F^-^> h'7 — ^-T — 
^ ilXSmtE 3 8 IZ^ L Tgj 4 ICTj^^ ^ a it ICT 

PU1 z<r)^M'^%mmwo:>^mi\z^ 
m.zot^h(Jb'f-9m.mwmz^j^^:h'T-^^^^- 

^i^i^t"^. "tLXy^—Jl^^^^-yh^ — Cff—^Um 
^mSS it^l^m^ ^tlXl^^'f-^^COir-^ ^i^SLM 

xiy^jrii-m^ms 4$iii:r^^-~^a^iBSilgS2 o 

mm 2 2\zmm-t^. 

[GO 5 4] :i<r>^oiz:^'mm<omm7\z^tiit. y^y 

> FtijM=i > FP — ^ 1 0\zy^—}\^ \^:^^^y VI — ^ 



mB^mxzm-^^'^xmm-t^. mz o\-f^mM<T>m&B 
ll2o^z^5l^r. mi %\zw--tm^m:mzn^.-t 

IISS<?>^f^^8-e(^. F*if»^rr> FP—^ 1 Olc 

/ \ — F ^ X T -e ^ il $ tL 3? ^ — ; I. F F — ^ — 

F^— 'i?T'^-^a^SM4 2f^. "T-^^TFlBii^ME 

-^z^T^-^^j3ttElt^S2 0fz^ftt-^tCDtffe^. 
[0 0 5 6] ^2 1 1*^2 Oc^sCO:?^'— ;UF^-^V FC? — 

i> g T I X F 1 4 Ur Sfl LT^(D^^i:^#^M 
W^-gjgfS ■ fi?tlfls1S&4 2 a i:. ±Klimi^#lct^6or 
^y-r— Ft-^y Fr? — ^ 1 6:*^^,CDT^— ^^#fcj[l^^U 

1 7 $^^LT:i&mT•6T-'— ^«i*iii^4 2 b ±mm 

4 2 d <i:^fii;^Tl^'g*o 

[0 0 5 7] 5;^fz|El2 O^tillZ 1 ^r/g]4^^5^#M 

\^x:^mm(r>wmBm^m.}i-t hmmz-Di-^xm^^-t 

T-^a^fBit^S2 Oli. ^ft:(7)vUrJH /F 
4 6<t. i>UT;t'^illS&3 4^. FflJWffiP> F 

P — ^ 1 0<7:>vUT;H /F 1 4^^:/^LT. T^'^VF 

fijipffla > FP—^ 1 ocD^^-i-— ju F:t-^-> F7— <7T'— 
^ii5^^SM4 2 Lrm 4 izTF-r J:: 5 tfM5}?m^(cr 

iim^S4 2(^. ^^-^^ Ftwjiz]>FP-^ 1 o(7:)c 
PU1 2<h'm.%'^%mm^(r>^m\z^ ^f-^m.mzmm. 

M2 0;6'^t>OT-'— ^i]J?^^3|<tc^jr>"r'^'x— ^ ^37^-~ 
4 2c|C-^^St-S. -^L-CT^^-JUF't-'V F'^-^? 
¥™-^J]m^M4 2l^^^l5:^$tLTl^^-x-^|fe(D'x 

Io]S^lf$5tlZT U TJbfeitSS 3 4 ^ ii CTf^--^ a^FlB 
ii^M2 0lC3l^^IL. T~^^ir:|e^t^S2 OA^^CD-x 

^iBfts® 2 2 iziEitr 

[GO 5 8] CC^><fc^|Z*;||jKa)ff^g|8fCcfc^fS, 37^^ 
>Fir^^n>FP — ^ 1 Ofc:? ;u Kt-^y F^— ^ 
X— ^^m^S4 2^ISit/cCD-e. ^'^(T^^'bm^mfs. 



(11) 



1 0-320039 



I3>hP— ^ 1 OCDCPU 1 2 ^ffiL^-n^^?^^— ^l. 

a 1^ * iS M S It c: t A < 7? ^ -g) « 
'1?x<2±<?:)^smcDliFJf^clgsBrtg■I?fe-5o :^^>htij 

ftp^zi> hP — ^ 1 0£7)C PU 1 2f?3aJ|::l*V37 h^x 

iS#^^TtV x-^Ox-r 2<;>x — -Sz£DHX*^^t5^^ 

[0 06 1 ] zc;>^^(c:$;||S6<Dfl$1^9fci:?hLtf. 3?^^ 

> V'%mmz^ > hP— ^ 1 o(^)c p u 1 2 fzp^asfzT— 

S-tr^, CttCiJ: y vAxA^t Lr<7):riX hy^>^{i] 
[0 0 6 23 Hj^COff^in O. mT. C<7:)3^|^(7>^j|gCD 

wm^ o^miz^-Di^xmm-t^. m 2 3 

g|i 013^^3^^ >KfiHlPvXxA<7)«/5£^73t'r::?'p^y 
"pmxi^^o lIl2 3fc:fcL^T, ^1 f::^-r«§£Mm(zM 

ho ^^mmmm^i ox\t. x-^^^ieiiss2 0 

fflz3> hP^5 1 OCDCPU 1 2i:^^Izl^y3? h't'xT 

'^?^JJ*^T.fcx-^l|Kmm4 3A<ISlt6^^rl^>g,. C 



<Dx-^Jtem^^4 3l*37-i'-il.K4''y h'7-~<7 1 6^ 

t^4 3|z{t:bor/\- K^xTICct-g^x— ^ilXM^M^ 
[0 0 6 3] :$;^l^<;^fr^m9{7>^|^^^fc:ol^T^*. m^l 
fins. ^'mm.(i>wm^\zi^i^x. x--'$rite*«#fe4 3 

K 7 (D Affi * x-- ^ ^fr 3 «#I^IIJ6(7Dffm 3 

1 6C0x— 5«<7>J|Sa^ff 3±i^li||ffiCD|f^B7(Dll<^ 

[0 0 6 4] C{7><fcofC:^||JtC7)?|$l^ 1 OlC^:tXl^, ^T^ 
^> hflJiMffiP > h-P — ^ 1 0(DC P U 1 2l^gf5|Cx~ 

^'ii?L. Ctudcfc: y v'J^xjU^ UrconT. h5?^'t7>^IIl 

<?-\i7.x^tst>'^-ot-zf'y>h-mmmzi> hP— ^ 1 01^ 
a5<7:)^iix- ^ ^ nmf c ^ iti^t? ^ ^ o 
[00 6 5] 

L. 'f-'^^7r^mmm\zmmT^^'?izLtz<Dx. y 

/d:x-^ i^xmSS^C -t^CD^tP^^^fflltT^ 3 ^ < ilS 
ST:^. Ctlfcj:; y v-x^Ach LT<7:>=iX h^^^>^ll 

[0 0 6 6] m2C0^PJ{Cj:tlli\ X"-^*7FfBi|gM 

L. -tiax-^^^iHis^gfcins-r^T^^u^-^'B 

S f t (T:) . (7> o t^i^'j /j: x - ^ ilX^^g ?S clf a> 

fz. '^^(f>^'7U^^mmx\t-m^T0iz:^x^ui:i^-D 
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[0 0 6 7] m3<DmM\z^Hit. m2o>m^iz^\-f:^ 
t^<D^^mm^mi^i>ztts<^-^^m^nK,. zh 

>• X -X (7:^ AHi — ^ ^i|3l*-r ^ c A<T? ^ ^^CDa 

[GO 7 1] m7(D^ajf=<fc;h.(^\ ^5(7>f£0^fCfc(t'?> 

/\—\^''^jLrxmmLtzoyx\ Adb;'aT-^-^cDimftA^^^ 

[007 2] m&comBMiz^Hit. "T-^m^^tmmm. 
^M^<D-f-^m.mmmz^-5^. z^^y^v-mmmzii^h 

a--^ tmmmnwm^i^mLx i^^'T-^ ^ :l ^ ±^ 

^mmu t^(D^umm^mi^i> ztu< ^-^mm^'fi 
x^^ma^^w^tm^ix^^. 



[CO 7 3] %S<DmB^\-^^{t. %B<r>%m\Zl^iir^ 

[0 o 7 4] m ocD^pj(CcfcHf^\ m9(j>mm\z^n 

x-f <7>-x— ^(DiiS^3b<pTt^<h>:i:y s B 8 <X)jRg0^CO5l)^^ 
P u CDMi^ * c ^ A^-t? ^ ^ ^ 5 fc 
[0 0 7 5} m 1 1 T-^-^ ^^IBItlS 

t^<'T—^^m'kfi^. CttfC^y i>XT^A,h L-C<7)P 

[007 6] mi 2 (j>mn\z^M^\t. m ^ ^ (Dm^Mizts 

n V hP — ^CDCPUCDV^ h'>fxT"e^?iLfc<7>Tf. 

^1 ^(Dmm(D^m^mm.x^^, 

[0 0 7 7] mi SCDj^B^CzJc+Ltf, ^1 ^ (DmMlzn 

l-f^y^—^V Kt-^^:^ h^— ^T-^— ^i^m^l^ct LT<D7? 
^—}\^f=^-^-j\-Z)—'P'r—'^i\JLm^m:^/'^—\^^:^TX 

mmLfz(Dxy^—)i^h^^-^v ^'y—o<D^-^(r>nM:b^ 

Hjti^fjiu. mi ^ o:>^n^c:>^)}^^mm,x^^. mtz. 

it^ztt^-x^^ti^o^mi,^^. 
[0 0 7 8] mi 4c^>^sfl|ZcJ:tLfd;\ >^^>hiS{iS^M 

t^fzisboymumm^^nommmtmmt. z^=7>h^m. 
mo>mm^m\zmt^'T-^^^m. mm-t^^r-^m 

mmmm:tt<^-^ x ^ \z^M.^'timmLxy^ > 

mmizmnf -x- ^ iks*^^ ±ib t^"^ > h tijai^ p 
mmmu ^(T>^mmm.^mi^^ z.tu< ^f-^mm^n 

vXxA^ LrcOziX h^*^>^{^-5)C 
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ffli'r'S)::^^^ h*ji4Pffl=i> hP-"^<h, 

^ ^£ ;?)^ o 7^ ^ > h ^Itam =3 > h O — ^ CD $15 #11 

^ ^ iism-r ^ c ^ ^<nc? ^ 4^ *t ^ o 

en 1 ] z(7ymm(Dmm<7}mB i icf^^r^^^ h*jw 
V ;^ -x tSiS^ij^t- p ^> ^ lll-e -i) o 
[112] 1^ 1 4'<7>t:::^u^— ^>3 >T^— 

[1141 HJSiDff^Jg 1 1 ox-^mt^h^^i^^^ 

[11191 IIJffi^7)ff^Sl2CDSIl^^iEB^-r^fciO£Oe-ea& 

v-x A(7>tS/t ^ ^ f n ->■ ^ 1S]T? & 

C^i 23 z:tDS£e^(DMSSc^>Ji^®4(cii-&:?^>hty 

flp f> X 1^ A CDII ft ^ -7 P ^ ^ T S> ^ . 

1 3] HI 1 2*(7> I 0 7^-^l|R^^M(;>l^Will£ 



IIP vXT^-AiDitjiJt^^F-r p gi-e fe^. 
V X T- A IS ^ ^ ^ r □ ^> ^ m -T? fe ^ , 

[mi 7] ^1 6ct3CD^™^r^x-r-x— ^JK*^«CO 

3?^P^i^^lliT:fe^. 

[mis] ccD^9^<?:>^i^<;>ft^sl7ic^^3^^>htil 
^ ^ X -x ^ j^r p ^ m-e fe ^ . 

[|EI1 9] ^1 8 4j<X>37^— ;u K^-^v ^t"— 
i|5tmMig(;5l^tg::?'p ^y ^ lllT*fe^« 

1^ V X ^ A (T) « Jig ^ ^ f P ^ V ^ S fe 'g> c 

[ill2 2] c:co^^(t^^t£<©^^^9fzi^^*::f=7>Kti| 

tp V X A 0) % ^ p ^ ^ -TJ « 

[^12 3] z,a:>mmmMmm i o(c<s^3^^^> h 
fij||jit'X'xA(7>«iS^^-r::?D 
[1112 4] w^(n':f=f'>hUmt^7<.^i^aymfSLt:7h-t 

[m 2 5 ] w%(r>z^^ > htflWi>XT-A®E&ft^iJi0j 

[|$^<?:)i5i0^] 

1 A. 1 s %mmtmm. z -r-^^x-f. 3 a. 

3B. 5. 11, 17, 19A. 19B. 30. 31 

6. 12. 23, 29 CPU. 7 > h 7? -f — ;u 

K hi^fiS) >8, 13, 32 lOIXFCA 

ai:^^ — :7x— X) .9. 15. 28 P^gfl^^ 

ij^ 14. 4 6 ^>'jTJi^I/F (vUT^U-f — 

X— X) . 15a t::;^U^— v3>-x-4jxut. 1 

'7-- ISA. 18B V — 2 0 -x"^^^ 
^Fiali^S. 2 1 S^^S. 2 2 IBfi^S. 2 4. 

2 7 lam^-'y h9-^ I c?R^^-y h^j-^-f > 

■$2— T7x— X) . 2 5 'Km^^^y Vn — ^ ^ 2 6 T-^— 
^ife^^S. 33 hU— X/^y^v-Xi^A. 3 

4 ^> Til/feillS. 3 5 T^^U-y— V3>T-'-^iK 

o'f-^^mmm i.K^t^=f-^m.%.mr^ v 37 

IS) . 3 8 ;u K^-y h^-^T-^— is?ii5c^^^ 
{-y vrf—o'f—^A^m^W) .39 T 

"^A^m^m . 40 I o-x-<s«i}Km^M cA£i^:^iT^- 

-^•^x^-X-^iJSm^^) . 4 2 3?^-;UK:t-yh 
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